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(54) LED DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a display easily seen in accordance with the 
change of circumferential illumination due to weather and the setting place, by 
controlling the display luminance of a LED display panel based on the time-luminance 
signal from a time controlling means and the output of an illumination sensor, which 
detects illumination. 

SOLUTION: A time control means 12 is provided with a memory means, such as ROM, 
which stores a time control program prepared based on the time data of sunrise and 
sunset for one year. A luminance setting means 1 5 outputs the display data S1 5 which 
is obtained by setting the luminance level of the display pattern data S1 1 outputted 
from a display data generating means 11 based on the time-luminance signal S12 
supplied from the time control means 12 and the sensor signal SI 4 supplied from an 
A/D converter means 14 to a drive means 16, which outputs the drive signal SO 
obtained by power-amplifying the display data S15 to a LED display panel 4 to display 
the letters and characters of the display luminance controlled by the time control 
means 12 and an illumination sensor 2 on a LED display panel 4. 
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mn^m. (23) i, *®*.tcc±*%mt?m3m 

lfSJg©LED^SI@ a 

[»*^3 ] B^a^sss^s (i5)tc, 
tffieMK-fe>-? (2) &F><D-t>if-mt} (si4) ©ss# 
tiria*>iJ-w^ <si4) (S30) £ 

»mr**»aijit*a 00) 4. 
mtum^m < 3 0 > -c«hhl/ch^«i < s 30) tmm 

©£i£M ( S 31) © U-^Hfc8*fT 5 it$#!Ma (32) 
4. 

firtaJtis^ia (32) ©a* (S32) cc2~*,>-csr5E© 

B«B*ltfW** -f^S (3 3) 4. 

Birsa*-(-7¥l8 (3 3) ©ta^j (S33) <tx-3i,>-cjiirfa 

(2) ^©-te^lT-tH^ (Si4) 
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(S34) «BAT49??f« (3 4) 4, ft 
aKrtHBJBflE-fe:^ (2) *>€>©-fe>-t>*tH^ (Si4) © 
SWttC J: 4BWB»ffiK5£^ (15) -v©ffi^aP<&BX9 
1^ < C i *#8t 4 T S IS*^ 2 ia®«© L E D ^ilSo 
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co o o n 

[^©R-r-StSjfi^R] C©»Mtt»*4r^*-F 
(LED) -CWao/cLEDaij&HJCfi&iJ. «fKLE 
D*jjv<* Jb©«ffi©^H©HJ 2, 3 {cfCD r »S*i^fg 
5J*I&L E DftCTttSfCHM-S. 
[0002] 

10 fffcftSSitOl^lHCBCafc^tfBifiB^?*-*^ 
liMS-te^mc J: r>-C L E Da7j\^S©^lHflSS^tH 

orLED^$ga©^m»5S4»ijffliort>a€)©*i* 
*. 

[0003] 

W7u #5 mcjz -o xm™mm.*¥m-?zu*.<D l e d 

20 Btt+^^bfciESjfi^s^TKiftt), &ft;BB©J: 
5&?£t,>a*tB## L E DmTn^^JUicm-otcm^it 
&m*m*> i *8.LXWkiTk&3.X. K < < & £ 4 !,> 5 

a*. 

[0 0 04] 2 ft:. MK^lNc^ra^JfKfcflrW 
T*S£fc©LED*^gtat, MA.tX*«tcJ:*j1-* 

ft*4«,OSH8*s*-5. 

[0005] C©^BJ«c©<fc *>&il?H*jB&?-.Sft:<50 
&3J-ifcfc©-C. *©@fl«j«, l^fffl©B©tbteJ:0'H 

30 ts^jf 1 - * (cs-^t»r^§ titcmmmw-fa a 
uc^ftteft^&xzmmw&vmbzim, tit 

«R£±Lfcj^Tl>S^©-C# Z> L E D^^g*«« 
f3C4tc;&-z,„ 
[0006] 

[SISI*^TSft:J&©^g;] ±taaa«J*jS«T€.ft:Js{) 
40 ©^M(cj:2,BM3fea-r-^«:S^c>rL E D*^s* 

;v©^n»K©B$sof?a*-rsifi?sijsa#i84 > led 

;u©jfifil(cg9:g L t L E D«^< * iU©«mffi 
jfi^©MS ; &^til-r.5.MSb>-9-4, BSgiJ®g|^S*»e> 
©B$M«Sff # 4 JHS-fe >1*"CBgS*tftta 0 Ai-fe >im 

^j4«ca-^t>r l e D^m/N-*;v©^7jywa*»ii<arr-5 

»S^^©4 1 Srf«^.fcC4*it5S!l4-r.S. 
[00 0 7 ] *«q§(c{^S L E D3Uf;g$gte. *IJ^S 
l^fSro^JK^eBKS^Sr-ftcS-^Ci-CLE 

30 4. LED^^-*;KDJfief(CtggLrLED^^*. 
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[0 00 8] */c. ##£W(C<i£ L E Dsft^att, « 
I^T^SjffiMI?^^ ¥i$ffi&3?3M8©tfi7JK:S 

^©s^**-:^-* <tsi i ©gu«gti§t^ig©ai7j 

[0 009] *mtot%i> L E Da^gtt. 

S-^teSHr^-i. ¥^(iI*fSI?^f&©iH;*j<cg-3i,>-t: 

sxom i <om&mn^&£. l e d^^^^cc^-t 

mk'-i f->f-f<tsi ©^»?s»^ia©tB^ <t ©m 
u^m*. ^>'t^->f r -*©^st'^ji/*ifi3e-rs 
si2©3if?ssii^©£, *fiiifc©-c. s?ni}<j&s**# 

[0010] 3e»(C, ^HjK^SLEDft^lgB. 

«»aw* 8rt?»ta c fc&afi i jj«E©«i«i© * 

[0 0 1 1 ] *^(Ci5LED«mgg«, ttfiS:^ 

#e*c, ^gH2>-^*>^©42>-9-m^©s6^*m>. -fe 
>-*ffi**>&a^*afflf nam* 

©r> . ^.^M@[-t2>^*^©-lr>i^m^j©^bCcj: 
£*?Jg!££^8^©®gJ»£HK<9l8< CiAift^.. 
[0012] 
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[^mcommmm) «t> c©feqg©*te©Bfis%^ 

H © ttite «fc 0 tS^Jt*- if (c > rftfiJE $ ti tcmm 

*HHfla*©SWfc*c*f«si/. S 6«c5?»Wfejt3l5*«:J: 
*«^«a©^S6?rK±b/cm^TC^^©T# -5 L E 

[00 1 3] HI tt#3BB{cffiS L E D^^S©^i* 

lit. flifiHz>-fr2. SW#83> LEDS/TW4 
<!:£«;(.&. Sfc. fW«B#a3«. Kii#&l 0, 

n$S"ma#©i2, lpf (low 

Pass Filter) 1 3. A/Df£8*S (Analog To Digital 
Converter) 1 4 . IflfcRE^gt 1 5 . SEMlfMS 1 6 i 
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[0015] ^f 1 - * 1 1 «, xtim-^s 10 
•5 f ^ ?r^-r sfcaofiraftuEKsttK <t r s^aisiw 

fa#*^fiSr*l5l»j^©, A^J«-^Sl0©^»)fTiEtf# 
Sl0©^4r^. S:^^F^©*f 5*£©^-*£IS 

te^siate^s. A*(i#sio©^if#{c*'3( ( i-cL 

30 ED*?nA^;l'4{cX : ¥ : -¥ > *i'7i'3f*«m're/c*© 
fa-lfMSfc-rSCPU (Central Processor Uhit) . C 
P U ffih<D^K.ms^X^^ t7l> d»©*m/< 2 

[0016] «Knra#R 1 2 «. 1 ^©S©ffl4a«fc 
7A£iE1S.LftR0MI?©f2lt#g&WU 1^©B$ 

^ij*ettS!Lrf£tg^ia©B$ra$ijiS5i7-a y 7 A%ig*m 

U LED*^N-^;U4©^»S ; &«FS'J$ll®-r.5B#SiJ 

40 »Kfi# s i2£»ata)£#a 1 5 (ctB*^ 

[0 0 17]Mgt>t2H LEDSt7S/-c*;l/4©3? 

/t^bd jfi^tcsBis: o . «^®©iaaisa:*^a t r e> n 

/c-b>tf-^S24LPF 1 3{CtiJ^-r.5. 

[0018] LPF 1 3{i, 42>1fft^S2©iiSJSlife5> 
%fffEEU. •fe>-9-(i#S2©eHS^*ffltHL-r^?.ti 
fc-fe>ifff-^SX3*A/D^^l 4*Cffl^^. 

[0 0 1 9] A/D^tfe^ai4tt. 7tPi^©-l2>t 

s 13* t*s>* L.r^6n?c-t2 >-9-fi-^s 14 
* L E D«^/<*;b 4 ©^^JilS^MS-fe >tr 2 tc J: -5 
50 *lt9*?f 5 fc«Xc»Kg93c#gll 5 JcW^-T -5. 
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[0020] JK£K£#& 1 5 ». SS^-r- *£>&3M2 

ti^si 2^e>©B#^gft-^si2iA/D^#ia 

S^-r - * S l5*!Eiij*IS 1 6(Cffl^T-5„ 
[0 0 2 1 ] SESfe#S 1 6 ». ^t 1 - * S 15*M*>ti 

♦§ u /tsgsti^# soiled s^jv Ji^icmtibxm 
Mfl^g l 2 <tft§St>*2 ifci-^rSU^snfc.* 

[0 02 2] C©«t^«:, *%a9K«SLEDI*gg 
lit mmiz>?2t. W&^&l 0. fl^-*^ 
#*1 1. BSgimilfMS: 1 2 . LPF. A/D**»l 

4. jSfffita:^©i 5, Jgflfr#&i 6 £A>6&S*»£ 

[002 3] 02 «*^BJCC^*^ 1 %tt<DJgtt-C«S 

»ai93£#s©§igi57'o » * mmwT&z. 02 &cfoi> 

21, U ©ftHSSI^K 2 2 . & 2 <Dfk»m 
&^®2 3 

[002 4] fWJSP^I83 4>lHaR£#& 1 5 Ai*. MS 
■fe>1f 2 «<*««:.£ Z9W3cK.i!mK.imL-CL E DH 

[002 5] ¥«JffiiS»#f82 0 «. A/DSBfcf® 2 
0 *» 6©-fe >-9-«# S i4{t?lA-f S ^ -f X^tc J: 3.¥g; 

s^s^-r 5 fc«xctgtfc©-iz s wzm. <j ^-c 

[002 6] tHKA£#JS2 1 ¥i$H2>tffI-*tS20 
{cS-^C^r^fK^^O-Ctf e>4a/c^®[al4^ 1 ©m 

[ 0 0 2 7 ] $ 1 ©stttLig»^!9:2 2 «. ^Enra#s 
1 2 (ommm&m^ s 12 i 0g*2fe£#© 2 1 <oim. a 1 

i©3M|t*m>. ^Jttft«#Si2*Mfcai-cjtiEl/ 

tc&fcmmm^s2^&m2o>mm■m¥■w>2 sicum? 

[002 8] J?T2©Ssffcit#^82 3«. a^-f^ 
J#^&1 l©^^'^->x-*Sxi<t^l©^#a» 

^®2 2 omiEttmim^ s 22 tomnz-m^ 

->:r-2S ia©S?S U-<JU?rigSL/ fc^-r- £S23 
*IBafr^l2 1 6 «cffl^)-rs„ 

[002 9] C©«fc 5 (t v #&Bjtc<3iS L E DS^Sia 
ltt. (W8>*©3{CJpii}tt?8££#g2 0. H-^i^S 
2 1,01 ©fftffiBat^Jg 2 2 . 0 2 ©SgffSlff 2 
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3±frt>rj:ZB&%St7Z.&&l 5A*tiSxft:©T\ SS&ffj 

[0030] m3{t^mMi l c%im2mm<Dmmv$)^ 

»Saa3£^©f5SP^ci^^«fiSB-c*S. 03«:*a> 
t. «Ktt£^£tl 5 Si. ¥^fflSlff*l82 0. $m 

2 1 . m 1 <ommmw-^m 2. %2 vmmm 
m&stz 3 . mtmn^L 3 0 . smtas^g 3 1 . 
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[0031] mmm^m. 1 5 b«. w&m^v2 tm 

mic J:£J*^fCgStB(CSIc>GT L E D$km'-<* JU4 © 
iS^ffltSA^SD Or < t^Simi & -Z> i: (,» 'y&iitiKtt 
V. l2>-tHl-^Sl4©^:#^l6?:tfettlL/TC©aa(i# 

©^a6*F*±§-a-s fc©r*s„ 
[0032] wsiftje^is: 1 5 Bfo^mmmn.^ m 2 

0. It£fc#S£#I82 K 01©*®SSC#S2 2*j,i:O* 

0 2 ©St|££3?^f8: 2 311. @2(C^Wcf 1 Jlifi©Jf5 
20 ST*£l«gRJg?& 1 SAi^tS, ftm#*<B— r 

**©r\ c^6©i»Bj**B8-r4 0 

[0033] H4»«^«||¥JS3 0. th«?^S32*J 
itf* W vfg3 3 ©8&^?«0-C«>^ o 

[0034] m.ftmn^m.3 0 «. a/d^^s 1 4 
6 ©-fe >-?mn s 14*^ l, r n h n s M^ffl s 30* 

tb$5^3 2Kffl^TS. 

[0035] tb®[#l83 2 W, ^fllS 30<t^»fii^ 
^g;3 l*>6©SiifflS3li©U-<JHblS!*m^ 
ffl S 3cxd u-^;V*5|S«tfii S 31© u fcH^. H 
30 4 (2) icm-rmm ( t 5. t 6. 1 10. 1 11) fciUHB 

1 ©A^x-easittsHa-sts 32* * j -?^m 3 3 *CW^J 

[0 03 6] 5f-/-7^e3 3(i. 04 (3) {C^T«k5 
CC V tbf^a-^S 32<DSL_h*S*) (t5. t6, 1 10, til) 
-C&MZtl. B#(fflt 5"Cliaffil©»^-7ft^S3347 
v?^e3 4CCtB^T-5. f-Y^S3 3W. ^fWt6 

©tbt!Hi# s 32-eBjSsfi s nt t c^ra . g&mm 1 © * 

W •yfi^ S 33* ^ * g=-^|8 3 4K ffl^T s „ 
[0 03 7] f^v^SSSii. 8#P o 1t6*«<=)T0B#rai^ 

40 ©B^tio©ib«S#S32TH*a«ii¥ft, 3 6tcii5fflt 
ll©JtfjJ{f-^S 32-ciaajj^*i'rB#^ t llrf»% T0B#ffl. 
ififflfii 1 © ^ -7ff # S 33* 5 3 4 5CtB* L/ . 

t ^6'cmmm o © * w -^m^ s 33* 7 ■» 3 4 

[0 03 8] 7-;ffg34B, 04 (3) {C7jrfB*HJJ 
( t 5~ 1 16) f^, ISSfll 1 ©^-/-7gfS 33(C«t -jT 
B$fffl t 4©-fe> !f<i-^Sl4©ffl*BSia 1 17$r«}#Lfc 

[0 03 9] ^*D«9?Sff^©2 0 «. 7 » 9^13 3 4 
50 p>©KSfK ( 1 5- 1 16) M©At < ga&Lfc-fe>lHf# 



wm.&iT'xD-c, mm (ts-tu) . &j;£>n$Rsiti2 

«BO^iS-fe>1»-«#S2Q*>6B»|H ( tS~tl6) RB© 
g5W^D( 0 ISfet^c^^-fe >itfi-sf S 2o£ft&$££3Ma 2 

[0 0 40] CWJr^K:. *l«eB|K^SLEDa^S 
ltt. Mfll?«3K:. ¥^#<5ijlMM£2 0. fHRISt^ 

©2i. is 1 ©st#?f?#^82 2 . m2<Dmmm&& 
2 3 . tft&ffi*?& 3 o . amfa^^s 3 1 , h** 

S3 2. dt-/7-fK3 3, 9»^R3 4i*>6tt*» 
[004 1] 

T*. MMttc, 1¥W®^M{CJ:SHJS 

*b*»b»S4. l e Dj»^*A©2§ 
r sMK-b i . B»mnra^@bB» e ©bsmss&m^ t 

E D^'<* *<D*5ra*i^-r£ttKIB9e?&& . 

r% ^©^t-¥>i9!a«»r{cj:*SHMK©^tK:*fiEE; 
or jK»-ri>«wo-c* 5 l e D&ftKa*iiftr 5 c 

[0042] *fc. zpr^li. WKK£#It<c. MS-fe 
MK^^IK^. ^M«S*®©B#M»JS«#<!:^|| 

{i^zmm&&&m<Dm&-cm]E-rztcit)<Dm 1 ©mi? 

LEDSI^*JUk:a*"r£a^£--> 
r-£££fi£-r £Sl^r- #£j&3Ma©S?*rc.K£ 

<m&i'^\<zm£.-irzm 2 <mnmw- 
*s<t. ^wnc^^tc^s^iSfa©^* 

?:^LrS-^TCi^©-C#^LE D^^SgBiffiSt 
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[0 043] § *3&m*. «fti95g3Ma«C, flHS 

tbU#e©ffl^(c»^C»-Cff5£©^fffl€:^»-rS*-fv 

>^e>©-fe>tHH^i©^h(c J:SiWa^j£^®'s©.lS 
10 igtt£ffi*)RSK Ct*T*4©-C, ^S^«^»ffi© 

!Eift«rR»±L/r J: 0 ja^rt»^m©-c# & L E Dft^JS 
[ 0 0 4 4 ] «t ->x . *»9j<;t. detRoxfteasKfliiff 

s*s»ft©^«j*««*;fcM:8i d m^xgitt^&mo 
[nrowuM] 

[0 1 ] #MH«:&s l e D^m^aw^ftT'a 9 

20 [02] **WCC^S* 1 5©6©^S§lr&Sji?St85£^ 
©©SSB^ci v {rmsm 

[S3] *#fel9«ctK*02HSfi©»S8-C*4«KiftS# 

©©ssuT-n v zmtm 

[04] **IBK«4m2IQi©JBJ!8T?*.5aSH3e^ 

1 2 •••mnm 1 3 - l p r . 1 

30 4-A/DSOJW. 1 5 -«BH»e*«. 15A. 15B 

18. 2 1 -tHRna-m 2 2 -» 1 amnmn^st. 
2 3-m2<Dm»m*¥&> so-msMM&at. 31 
3 2 "-mew 3 3-^-rv^ 

g. 3 4 -7 9 *#R. S2, S13. S14, S34—fe> 
-y-ff-§-. SlO. Si-A^ff-^. Sll"3*7jw-C£ — >-r 
Sl2-B#3tfl»S«-^. Sl5, S23-^f=-». 
S20»-Wk>-!Hi#. S22-«jEM8lHE^. S 30-11 
*MB. S 31-S»ffi. S32-it$Hl#. S33-*^<* 
40 -9. So-.fMlff-Sf. Ql-M. 
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